Background: Vital signs including body temperature, blood pressure, heart rate, respiratory rate, and pulse oximetry are components of the clinical decision making process by physical therapists. Vital signs help to predict physical therapy indications, contraindications and outcomes. Previous studies have shown that physical therapists do not always objectively measure vital signs each visit. Objectives: The purpose of the study was to examine the clinical decision making process involved in the measurement of vital signs by physical therapists. Design: This study was a qualitative design utilizing a questionnaire with three sections including demographic data, clinical decision making questions, and two risk-based scenarios in which participants were asked to indicate whether or not they would assess vital signs. Methods: Seventeen practicing physical therapists were given a questionnaire by phone, email, or in person. Data were recorded, coded, and transcribed. Answers to open ended questions were grouped into themes based on common responses and similar characteristics. Results: The primary factors cited in response to source of reference for cardiovascular risk included clinical experience, education, and patient presentation. The primary factors provided in response to the decision to treat or refer based on abnormal vital signs included patient history, clinical experience, various parameters, and contacting the physician. Conclusion: The variation of factors that influenced the decision making process by the participants may be reflective of the lack of guidelines and the broad understanding of the need and benefit of objectively assessing vital signs.
Introduction
Physical Therapists are autonomous practitioners [1] . Measuring vital signs including temperature, blood pressure, heart rate, respiratory rate, and pulse oximetry allows physical therapists to screen for red flags, monitor a patient's cardiovascular response to exercise, incorporate relevant information into the plan of care and use the information gained for making clinical predictions. According to the American Physical Therapy Association' Guide to Practice, measurement of blood pressure, heart rate, respiratory rate, and pulse oximetry are appropriate to characterize or quantify cardiovascular and pulmonary signs and symptoms as part of an assessment of aerobic capacity and endurance [2] .
Physical therapists do not always measure vital signs every visit [3] . Moreover, unlike many physiological parameters, core body temperature in particular is poorly monitored [4] . Whether physical therapists should be measuring vital signs every visit should not be controversial, as patients' status can undergo changes from day to day that are not visible or easily communicated. Retrospective studies have shown that critical vital signs often do not appear within the first 24 hours of hospital admission indicating the need for periodic reevaluation [4] .
CrossMark
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The decision to take vital signs is a component of clinical decision making for physical therapists, which is multi-factorial in nature and can include factors such as the physical therapists themselves, the nature of the decision, and the context in which the decision occurred [7] . Vital signs should be implemented into a comprehensive risk evaluation rather than examined solely as a screening tool for clinical deterioration [8] . Currently, risk stratification guidelines are available through the American College of Sports Medicine which may be of variable familiarity to physical therapists [9, 10] . Evidence on clinical decision making in relation to vital signs is not widely available in the existing literature. It is therefore important to know which factors influence the decision to take vital signs.
The purpose of the study was to examine the clinical decision making process involved in the measurement of vital signs by physical therapists including body temperature, blood pressure, heart rate, respiratory rate [11] , and pulse oximetry. This study sought to answer the question, "What factors most strongly influence the decision of physical therapists to take vital signs?"
Subjects and methods
A questionnaire was created by the researchers and peer reviewed by two faculty members of the College of Health Professions and Social Work at Florida Gulf Coast University (FGCU). The questionnaire included a consent form and statement of confidentiality in accordance with the model provided by the Institutional Review Board (IRB) at FGCU. IRB approval was obtained before participant recruitment and data collection.
Sampling strategy
The study was a phenomenological design with snowball sampling to include 10 to 20 physical therapists. Recruitment was achieved through multiple sources including through Doctor of Physical Therapy faculty at FGCU as well as through participants themselves. Each participant was required to be a licensed and currently practicing physical therapist in the State of Florida, and only participants meeting these eligibility requirements were asked to participate. Participants were instructed not to proceed with the interview if they were not currently practicing or had been practicing for less than six months.
Data collection
Data collection consisted of an interview that was recorded, coded, and transcribed. The first part of the interview featured demographic questions. The second part featured a questionnaire related to clinical decision making (See Appendix 1). The third part included two clinical scenarios in which participants explained the reasoning behind their decisions whether or not to take vitals.
Data analysis
Answers to open ended questions were grouped into themes based on common responses and similar characteristics noted.
Results

Qualitative results
A total of 17 physical therapists were interviewed for this study including five through email and 12 either by phone or in person Tables 1-3 .
Range of Years
Number 
Decision to take vital signs on the first scenario patient
The following is the first scenario that was given to the participants: "Patient is a 65 year old female who is referred to you for balance retraining following a fall. She was seen by her primary care physician two days ago. Patient has a history of hypertension and gastroesophageal reflux disease (GERD). Medications include propranolol (Inderal) and omeprazole (Prilosec), patient states that she is compliant with her medications. " The respondents were then asked, "Would you take vital signs on this patient, if so which ones? Why or why not?" Seven of the seventeen participants (41.2%) stated that they would take blood pressure, 6/17 participants (35.3%) stated that they would take heart rate, 3/17 participants (17.6%) stated that they would take respiratory rate, 5/17 participants (29.4%) stated that they would take pulse oximetry, and 1/17 participant (5.9%) that they would take temperature Table 4 . Dependent upon on certain additional stipulations suggested by participants which were not specified in the scenario, 7/17 doi: 10.7243/2055-2386-3-7 participants (41.2%) stated that they would take blood pressure, 6/17 participants (35.3%) stated that they would take heart rate, 2/17 participants (11.8%) stated that they would take respiratory rate, and 4/17 participants (23.5%) stated that they would take pulse oximetry. As stated by the participants: "I would take blood pressure if primary care physician visit two days prior showed high blood pressure and it is something that needs monitoring. "
"No, I probably would not. I would want to find out why she fell, if it's because she passed out, and if so I would want to do blood pressure. If the patient is sitting here looking in distress, I would certainly take heart rate and grab the blood pressure cuff. I would not take temperature. Respiratory rate and pulse oximetry I would take if she seemed like she was in distress. " "I probably would not right off the bat because there's a lot of time pressure unfortunately and so taking vital signs is quick but in a patient like her if she's feeling fine and has blood pressure normally under control, compliant with medications, hasn't done anything out of the ordinary, that's not a big red flag. So because of time pressure there wasn't anything that led me to it right off the bat. "
Decision to take vital signs on the second scenario patient
The following is the second scenario that was given to the participants: "Patient is a 16 year old male who is in the last stages of rehab following an ACL reconstruction. He is seeing you today to prepare for his return to football next week, so you plan to do advanced plyometric training. " The respondents were then asked, "Would you take vital signs on this patient, if so which ones? Why or why not?"
Two of the seventeen participants (11.8%) stated that they would take heart rate and one participant (5.9%) stated an intention to take respiratory rate Table 5 . With additional stimulations not provided in the scenario, 2/17 participants (11.8%) cited that they would take blood pressure, heart rate, and respiratory rate. None of the seventeen participants stated an intention to assess pulse oximetry on the patient. As stated by the participants: "I would not take vital signs unless the patient is symptomatic for chest pain, shortness of breath, or dizziness/lightheadedness. Patient is a 16 year old male playing a highly intensive cardio sport program. Although he has been rehabbing his ACL for the past 2 to 3 months (more sedentary lifestyle) in preparation for return to sports, a 16 year old male has to be medically cleared to play football and have his physical in the first place. That would mean his primary care physician did not notice any concerns in regards to his cardiovascular system. Unless I've noticed any new symptoms while rehabbing this patient prior to the plyometric program, I don't see it as a priority at this time for any vital signs. " "That's a good question because often times in the outpatient clinic, typically a lot of therapists don't take vitals but I would because if we're going to be doing advanced exercises, plyometrics are going to have an increased demand on the heart and so I would take pre and post vitals to assess the patient's tolerance. I would probably just take the heart rate and if there was any reason why I was worried I would assess their blood pressure. Since they're 16 years old I have to be honest we're not as cautious but maybe we should be. " "No. I don't think that it is necessary to take vitals as long as the patient is under the care of a primary care physician. " "Possibly respiratory rate/heart rate depending on response to exercise or as a way to teach him to work in a submax zone safely. " "I would not take vital signs on this patient-the textbook answer is that I should but honestly I probably wouldn't. I would not take it for reasons of time, equipment, and the athlete is young and otherwise presumed healthy. "
Source of reference for cardiovascular risk
Participants were asked the question, "What is your source of reference when assessing cardiovascular risk?" Several themes emerged with regards to source of reference including ACSM guidelines, clinical experience, physician's protocol, education, patient presentation, criteria proposed by the cardiopulmonary section of the APTA, and facility policies and procedures.
Clinical experience
Clinical experience was cited by 5/17 (29.4%) participants as a source of reference for cardiovascular risk. As stated by one of the participants:
"Clinical presentation-the entire clinical picture. This comes from experience; I don't go back and check the numbers. Patients that vitals were taken on displayed dizziness, and one had pacemaker issues. "
"Clinical experience and we have policies and procedures that are too high or too low. If I'm not sure, I rely on clinical judgement and check the internet. It's not a big thing that was taught or emphasized in school. " "I treat vestibular patents sometimes so I frequently take vitals with any patient that has orthostatic hypotension to determine if their blood pressure is appropriate. I will take vitals if the patient is having any adverse reaction in the clinic like hypoglycemia, shortness of breath, not feeling well, or needing to sit and rest more than they usually would. Based on my education background-learned a lot of that in schooland learned more about what's appropriate since I graduated. "
Patient presentation
Patient presentation was cited by 12/17 (70.6%) participants as a source of reference for cardiovascular risk. As stated by one of the participants:
"Based on past medical history or symptoms seen. The hospital has specific cutoffs where if they're over this amount you're not allowed to treat them. Past medical history can include cardiovascular history or complex medical history. Tend to do on patients maybe 60 and up 100% of the time. "
Factors influencing decision to treat or refer
Participants were asked the question, "With a result of abnormal vital signs, what influences your decision to either treat or refer?" A variety of factors appeared to influence the decision to treat or refer a patient, including patient history and presentation, ACSM guidelines, clinical experience, and parameters set forth by various sources. Most respondents agreed that there is no definitive protocol in place when determining whether to treat or refer the patient.
Patient history
Patient history and presentation was cited by 6/17 (35.3%) participants as a factor influencing their decision to treat or refer the patient. As stated by one of the participants:
"Based on symptoms-if uncomfortable in other ways, tired, feeling lightheaded, if they're sweating or have a headache, based on history of blood pressure issues, or recent change in medication that could be causing it. Or if I know they have a medical history that's a little bit tenuous. No company standard but I sort of have my own from class notes-kind of limitationsnot using cut and dry method but based on individual decision. "
Clinical experience
Eight of the seventeen participants (47.1%) cited clinical experience as an influential factor for their clinical decision to treat or refer the patient with abnormal vital signs. As stated by one of the participants:
"Clinical decision making-someone may have very low blood pressure but if on medication and if they're having active symptoms, for example sweating profusely, I may be more apt to do it. If they're acting fine, I may not be as likely. The whole clinical picture is what is relied on. "
Parameters
Various parameters were cited as influential by 5/17 (29.4%) participants. As stated by one of the participants:
"If mildly to moderately elevated, I will repeat after rest, watch them during exercise and take vitals to see their response. If above our cutoffs we're required to send them to the emergency room or call emergency services. Cutoffs I think are only for blood pressure and there is one for pulse but I don't know the numbers-it's posted on the wall and I don't have to deal with it much".
Contact the physician
With a result of abnormal vital signs, 5/17 (29.4%) participants explicitly mentioned the referring physician as a source of influence with regards to decision making. As stated by one of the participants:
"Knowing the patient-if you have a good feel for that and if it doesn't feel right recommend they see family doctor. Lot of times I will give the family doctor a heads up and see which way they want to go. Textbook is 120/80 but everyone is a little different-if I know from history that something is going on and they're not acting right then I recommend strongly seeing the physician and if significant enough I call the doctor too. "
Discussion
Based on the findings of this study, the authors determined that vital signs are not performed in all patient scenarios. Vitals signs can provide insight to how a patient is performing and what the progression for the patient should look like. With direct access, patients can see a physical therapist without a referral for physical therapy. This autonomy warrants further evidence to guide the clinical decision making process by physical therapists with regard to assessment of vital signs. With the prevalence of undiagnosed cardiovascular disease and the impact of exercise on the cardiovascular system, physical therapists must understand the important implications of taking vital signs for purposes of safety and best practice decision making.
One instance that may jeopardize patient safety is by challenging the cardiovascular system without assessment of vital signs in an individual who is non-compliant with blood pressure medications. For instance, if the physical therapist is aware that the patient is on medication for high blood pressure and discovers normal vital signs on the initial evaluation, the physical therapist may assume that the patient's blood pressure is stable and defer regular assessment of vital signs during subsequent sessions. The underlying assumption in this situation, however, is that the patient will be compliant with the correct dosage of medication between sessions. If this is not the case and subsequent measurement is not taken, the stress to the patient's cardiovascular system may result in a cardiovascular incident.
Another potential compromise to patient safety is to falsely assume that a patient who is young is necessarily healthy. For instance, an athlete who is receiving pressure from outside sources to accelerate his rehabilitation and return to sport doi: 10.7243/2055-2386-3-7 more rapidly may utilize performance enhancing substances. Furthermore, even if the physical therapist screens for the use of these substances, it may be difficult to confirm usage by the patient. These medications can have effects on the cardiovascular system and therefore may alter patient response to exercise and potentially increase the risk of an adverse event [12] .
Limitations
The findings represent a small sample of physical therapists from Florida and it cannot be assumed that they represent the entire practice of physical therapy. With the question, "How often do you take vital signs?" some participants gave percentages while others gave specific numbers which may have impacted the data. Follow up questions were not asked to participants who provided answers through email. The question "What is your source of reference when assessing cardiovascular risk" required elucidation for certain individuals which may have affected bias in the answers provided.
Conclusion
Physical therapists need to understand the complexities of the patient they are evaluating and treating. This study demonstrated that vital signs are not always being monitored and objectively quantified. It is recommended by the authors that during the evaluation and treatment process it is imperative to monitor vital signs. Unfortunately, it may take a patient injury or patient collapse before some physical therapists realize the importance of vital signs. Future studies need to examine and better stratify risk factors for different conditions to better determine when exercise and activity maybe at risk.
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